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Introduction

A whole lake aquatic plant survey of Lake Delton was conducted during the summer of 2014 by
the staff of Aquati&ngineering, Inc. This was the second formal macrophyte survey conducted
on Lake Delton, with the first conducted in 2003.

A technical survey of aquatic plant density and distribution is essential for understanding the lake
ecosystem due to the major eagital role they play and the sensitivity to water quality

parameters that plants require (Dennison et al, 1993). The quantitative survey performed in 2014
will provide some useful information toward future management of Lake Delton, including fish
habitatimprovement, sensitive species protection, aquatic plant management, and water resource
regulation.

Ecological Role

Aquatic macrophytes (plants) provide the source of the food web in a lake and a foundation for
sustaining all other biota within the lak®lants and algae within a lake provide food and oxygen
for fish and wildlife. The plants provide food, habitat and cover for the animals and invertebrates
that many other aquatic macro organisms depend on. Plants improve water quality, protect
shorelinesaand lake bottoms, and add aesthetics to a lake, however, they also may impact
recreation.

Water Quality

Plants within the aquatic ecosystem can serve as indicators of water quality because of their
sensitivity to water quality parameters, such as clanty nutrient levels (Dennison et al, 1993).

Analysis performed within Lake Delton showed a pH range betw&eTBe range shows that
the waters in Lake Delton are Ahardo waters.
aguatic plants than soft watekes (Shaw et al, 2004).

Background and History

Lake Delton is a drainage lake located in Sauk County, Wisconsin, near Wisconsin Dells (T13N,
R6E, S15; WBIC 1295400). It is an impoundment on Dell Creek with a surface area of 267
acres, a maximum deptlh 20 feet, and an average depth of approximately 12 feet. The dam
sustaining Lake Delton is just upstream of the Wisconsin River within the Village of Lake
Delton.
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Methods

Field Methods

The technical survey study performed was based on thesaasjing method by Hauxwell et

al. (2010) using a poinihtercept sampling design, with sites located on argésyenced

sampling grid placed over the entire lake. From this method, the Wisconsin Department of
Natural Resources (WI DNR) created 491 samppioigts throughout the entirety of Lake

Delton Fig. 1). Application of this methodology allows: 1) assessment of frequencies of
occurrence of different plant species, as well as estimates of species richness, abundance, and
maximum depth of colonizationnd 2) comparisons of aquatic plant variables over time and
among lakes.
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Figure 1. The 491 sampling point grid generated by the Wisconsin DNR for the Lake Delton
aquatic macrophyte survey.

To begin the study, a qualitative survey is visually completeldspecimens are collected. The
guantitative survey is carried out by visiting each of48gpre-established GPS survey

locations, and dropping a rake to determine depth, sediment type by texture, rake fullness, and
species present on the rake samplehfeians also visually examined and species present

within 6 feet of the sampling point and would record the data as visually observed. The rake
fullness parameter is determined by the relative amount of vegetation hanging on the rake head
when it is retieved and a value of3 is assigned (Fig. 2). From the vegetation hanging on the
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rake, a relative distribution of species collected is also determined and the same rating is
assigned, with 3 being the dominant species on the rake, 2 being a moderadaedyusrad 1

being the species is very minimal in the rake sample. The data is recorded by hand in the field
and later entered into a database for further statistical analysis.

Fullness

Rating Coverage Description

Only few plants. There
are not enough plants
to entirely cover the
length of the rake head
in a single layer.

RINETR

There are enough
plants to cover the
length of the rake head
in a single layer, but
not enough to fully
cover the tines.

The rake is completely
covered and tines are
not visible.

Figure 2. lllustration of rake fullness ratings used during the survey.
Data Analysis

All data from the field sampling was entered into the standastonsinAquatic Plant
Managementield spreadshes{Appendix B (Hauxwell et al, 2010). With the data entered, the
following was calculated:

Individual Species Statistics

Frequencyof occurrence within vegetated areas:(8)mber of sites at which a species was
observed divided by the total number of vegetated sites. Frequency of occurrence is sensitive to
the number of sample sites included. Including-megetated sites will lowehe frequency of
occurrence.

Frequency of occurrence at sites shallower than maximum depth of pNantber of sites a
species was observed at divided by the total number of sites shallower than maximum depth of
plants.

Relative frequency (%)rhis is poportional value that reflects the degree to which an individual
species contributes to the sum total of all species observations. The sum of the relative
frequencies of all species is 100%. Relative frequency is not sensitive to whether all sampled
sites,including nonvegetated sites, are included. Relative frequency does not take into account
aguatic moss, freshwater sponges, filamentous algae, or liverworts.
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Relative frequency (squaredhis value is only part of a calculation and is not used directly.

Number of sites where a species was fodrds is the sum of the number of sites at which a
species was recorded on the rake.

Average rake fullnes$/iean rake fullness rating, ranges frof3.1

Number of visual sightingsThis is the total number of tirme plant was seen within 6 feet of
the boat, but not collected on the rake.

SummaryStatistics

Total number osites visited Total number of sites where depth was recorded, even if a rake
sample was not taken. There were a few sites on sampling griehtthed up being on shore, or

was near impossible to navigate, and therefore, not all of the 149 sampling sites the WI DNR had
created were sampled.

Total number of sites with vegetatiohotal number of sites where at least one plant was found
on the rakelf no plants were found on the rake, yet a visual of a plant was recorded right next to
the sampling point, the number would still be zero due to no vegetation actually being collected.

Total number of sites shallower than the maximum depth of plaotal number of sites where

the depth was less than or equal to the maximum depth at which plants were found. This value is
used for frequency of occurrence calculations at sites shallower than the maximum depth of
plants.

Frequency of occurrened sitesshallower than maximum depth of plantgimber of times
plants were recorded at a site divided by the total number of sites sampled that were shallower
than the maximum depth of plants.

S i _mp siverdity hdex A nonparametric estimator of community éreigeneity. It is based

on relative frequency and thus is not sensitive to whether all sampled sites (including non
vegetated sites) are included. The closer the Simpson Diversity Index is to 1, the more diverse
the community. Although many natural varieblike lake size, depth, dissolved minerals, water
clarity, mean temperature, etc. can affect diversity, in general, a more diverse lake indicates a
healthier ecosystem. Perhaps most importantly, plant communities with high diversity also tend
to be moregesistant to invasion by exotic species.

Maximum depth of plantsThis is the depth of the deepest site sampled at which vegetation was
present. Please note that his value does not take into account aquatic moss, freshwater sponges,
filamentous algae, oiverworts.

Number of sites sampled usireke pole/ropeThis indicates which rake type was used to take a
sample. Protocol suggests a 15ft pole rake, and a 25ft rope rake for sampling.

Average number ddll species per sitgshallower than max depthiylean number of species
found at sample sites which were less than or equal to the maximum depth of plant colonization.
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Average number of species per site (vegetated sites dfdgn number of species found at
sample sites where vegetation was present.

Average number ofiativespecies per sitgshallower than max depthyhis does not include
Eurasianwater milfoil, Curly-leaf pondweed, Purple loosestrife, Spiny naiad, or Reed canary
grass.

Average number afativeper site (vegetated sites onlyhis doesiot includeEurasianwvater
milfoil, Curly-leaf pondweed, Purple loosestrife, Spiny naiad, or Reed canary grass.

Species richnesJ otal number of species observed not including visual sightings. Please note
that this value does not include aquatic mogsHhwater sponges, filamentous algae, or
liverworts.

Species richnegincluding visuals) Total number of species observed including visual sightings
recorded within 6 feet of theamplesite (but does not include additional species found during
the qualiative boat survey).

Floristic Quality Index (FQl) Thi s i ndex measures the i mpact ¢
aguatic plants. Species in the index are assigned a Coefficient of Conservatism (C) which ranges
from 1-10. The higher the value assigndt tmore likely the plant is to be negatively impacted

by human activities relating to water quality or habitat modifications. Plants with low values are
tolerant of human habitat modifications, and often exploit these changes to the point where they

may cowd out other species. TI&I is calculated by averaging the conservatism value for each
species found in the lake and multiplying it by the square root of the total number of plant
species (N) in the I ake (FQl = E(cl+c2+c3+écn
index value, the healthier t hebelNckhadsdl999macr oph
identified four eceregions in Wisconsin: Northern Lakes and Forests, Northern Central

Hardwood Forests, Driftless Area and Southeastern Wisconsin Till Plain. He recommended

making comparisons of lakes within ecoregions to determmeth ar get | akebds r el a
and health. Lak®eltonis within the Northern Central Hardwood Forests Ecoregion.
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NHI Species Review

The Wisconsin Natutdderitage Inventory (NHI)ists species and natural communities that are
known or suspected to be rare in Wisconsin. The species are legally designated into different
categories varyinffom endangere(END) or threatenedTHR) to advisory capacity of special
concern(SC). The regions of.ake Deltonare inSectionl7, township 13N and Range 6E.

The NHI list is below withall the ciraimstantial species in this area (Tab)e

Scientific Name Common Names Wi Federal Group
Status Status

Alder thicket Alder thicket NA Community~
Ameletus lineatus A Mayfly SCIN Mayfly~
Artemisia frigida PrairieSagebrush SC Plant
Asplenium trichomanes Maidenhair Spleenwort SC Plant
Atrytonopsis hianna Dusted Skipper SCIN Butterfly
Bombus affinis Rustypatched Bumble Bee SCIN Bee
Buteo lineatus Redshouldered Hawk THR Bird~
Carex festucacea Fescue Sedge SC Plant~
Chlosyne gorgone Gorgone Checker Spot SCIN Butterfly
Cycleptus elongatus Blue Sucker THR Fish~
Dry cliff Dry Cliff NA Community
Dry prairie Dry Prairie NA Community
Emergent marsh Emergent Marsh NA Community~
Emydoidea blandingii Bl andingb6s Turtle SC/P Turtle~
Floodplain forest Floodplain Forest NA Community~
Fusconaiaebena Ebonyshell END Mussel~
Gymnocarpium jessoense ssp. parvulur Northern Oak Fern SC Plant
Hemlock relict Hemlock Relict NA Community
Hesperia metea Cobweb Skipper SC/N Butterfly
Houstonia caerulea Azure Bluets SC Plant
Macrhybopsis hyostoma Shoal Chub THR Fish~
Moist cliff Moist Cliff NA Community
Moist sandy meadow Moist Sandy Meadow NA Community
9 | Pa ge OCopyright 2015 Aquatic Engineering, IAlt Rights Reserved. b"‘i’?"’:’;"
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Myosotis laxa Small Forgetme-not SC Plant~

Northern dry forest Northern Dry Forest NA Community
Northern drymesic forest NorthernDry-Mesic Forest NA Community
Ophisaurus attenuatus Slender Glass Lizard END Lizard
Phemeranthus rugospermus Prairie Famdlower SC Plant

Pine relict Pine Relict NA Community
Platanthera flava var. herbiola Pale Green Orchid THR Plant~
Platanthera hookeri Hooker 6s Orchid SC Plant
Plethobasus cyphyus Sheepnose END LE Mussel~
Polyodon spathula Paddlefish THR Fish~
Primula mistassinica Bi r-ey®Rrimrose SC Plant~
Pseudognaphalium saxicola Cliff Cudweed THR Plant
Rhondodendrofapponicum Lapland Azalea END Plant~

Sand barrens Sand Barrens NA Community
Scleria triglomerata Whip Nutrush SC Plant~
Setophaga cerulea Cerulean Warbler THR Bird
Simpsonaias ambigua Salamander Mussel THR SOC Mussel~
Southern dry forest SoutherrDry Forest NA Community
Southern drymesic forest Southern Dry Mesic Forest NA Community
Southern sedge meadow Southern Sedge Meadow NA Community~
Springs and springs run, hard Springs and Springs Runs, Hard NA Community~
Stream-fast,hard,cold Stream-Fast, Hard, Cold NA Community~
Tritogonia verrucosa Buckhorn THR Mussel~
Vaccinium cespitosum Dwarf Bilberry END Plant

Vireo bellii Bell 6s Vireo THR Bird

White pinered maple swamp White PineRed Maple Swamp NA Community

Information retrieved fronhttp://dnr.wi.gov/topic/NHI/data February 3017.

Table 1.Natural Inheritance Inveaty (NHI) review for the Lake Delton region.

Lake Delton has overcome the dam failure of 2008 which devastated all ecosystemenThis
madelake is costanty adjusting to theevent.All soft sediment was completely washed away
when thle Lake Delton dam was breachghichis one example of hothe naturalecosystem
drastically chang# Over the past 8 years, since the dam failure, the lake has started to regrow

and adaptThe NHIllists many species but it is not limited to thoset @ defined.
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Results

Physical Data

The method for an aquatic plant surneeyied for arake sampling devic® the bottom and
recording the depth, sediment composition by feel, and subsequent vegetationTudied.
device is constructed by welding two rake heads therthe rake can either be placed on a pole
(ideally a long telescopic pole), or on the end of a rope for the deeperTdreaake head is

13.8 inches (35 centimeters) long, with s on each sid&or this survey, AEI technicians
were able to usegraduated0 foot telescopic polé&.his pole was used at all sampling
locations, and a rope was never needed.

The sediment composition in Lakeelton was fairly evenly distributed between muck or sand,
although, sand was found more of{€éig. 3). There wee a few locations on the northern end of
the lake that did have rock as the component of the lake battbien determining the depths at
each sample site, it was determined that the average depth iDék&ris 10.1feet Fig. 4).
The maximum depth fouhin LakeDeltonwas22 feet, while the median depth w8.5feet.

11| Page OCopyright 2015 Aquatic Engineering, Iatt.Rights Reserved. - i



N Sediment Type |

@ Muck
O Rock
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Engzn' Ee Iizng Date: September 15, 2014
W _ T Feet Map Scale:
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www.aquaticengineering.org Coordinate System: GCS_North_American_1983

Figure 3. Sediment composition and distribution recorded during the Lake Delton aquatic
macrophyte survey.
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Figure 4. Depth recorded at each sampling location during the LakerDaguatic macrophyte
survey.
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